Lead perturbs the regulation of spontaneous release of tissue plasminogen activator and plasminogen activator inhibitor-1 from vascular smooth muscle cells and fibroblasts in culture.
To evaluate the toxicity of lead on the blood fibrinolytic system during hemostasis, human aortic smooth muscle cells and human fetal lung fibroblasts were cultured in the presence of lead chloride. Tissue plasminogen activator antigen (t-PA:Ag) and plasminogen activator inhibitor-1 antigen (PAI-1:Ag) released were determined by enzyme immunoassay. It was found that lead decreased the release of both t-PA:Ag and PAI-1:Ag from vascular smooth muscle cells. On the other hand, in fibroblasts, the release of t-PA:Ag was markedly decreased whereas that of PAI-1:Ag was markedly increased by the metal. Fibrin zymography showed that lead reduced the plasminogen activator activity in the conditioned medium of both cell types. However, lead did not cause a nonspecific cell damage and an alteration of protein synthesis when evaluated by lactate dehydrogenase leakage and [14C]leucine incorporation, respectively. Lead accumulated within either vascular smooth muscle cells or fibroblasts in a dose-dependent manner; intracellular accumulation of calcium could be increased by lead. However, the effects of lead on the release of t-PA:Ag and PAI-1:Ag were different from those of calcium ionophore A23187. It was therefore suggested that regulation of spontaneous release of fibrinolytic proteins from subendothelial cells is disturbed by lead through intracellular calcium-independent pathway.